Introduction: Increased anterior laxity after anterior cruciate ligament (ACL) reconstruction is a clinical concern. A possible source of unwanted laxity is related to viscoelastic properties of the graft tissue after repetitive loading in the initial post-operative period, as stress relaxation and creep can occur during healing and recellularization. To reduce or eliminate these viscoelastic effects, graft preconditioning prior to fixation has been recommended [1][2][3]. Unfortunately, there is no consensus on the proper preconditioning protocol, and there is limited data directly comparing how different types of graft tissues respond to preconditioning. The objective of this study was to determine the effect of preconditioning on four common graft tissues by measuring anterior knee laxity after ACL reconstruction. Methods: Ten human cadaveric knee specimens were used to collect baseline laxity data for the native ACL (mean age 34 years, range 21-45). Specimens were potted in PMMA for fixation. The tibia was clamped to a force-moment sensor mounted on the end of a six DOF robot, with the femur secured to a baseplate (Figure 1 ). Knees were positioned to 30° flexion and the robot then applied 134 N posterior tibial force followed by 134 N anterior tibial force. This was repeated for 250 cycles while recording the AP tibial translation. A single knee was selected to test all ACL reconstructions. The ACL was excised and reconstruction was performed with one of four allograft tissues: 1) bone-patellar tendon-bone (BTB), 2) bone-Achilles tendon (ACH), 3) semitendinosus and gracilis hamstrings tendons (HAM), 4) tibialis tendons (TIB). Immediately prior to reconstruction, the graft was subjected to one of four preconditioning protocols: 1) no preconditioning, 2) preconditioning on a tension board (89 N for 20 mins), 3) in situ preconditioning (89 N for 25 flexion-extension cycles), or 4) combined (protocol 2 and 3). Final tibial fixation occurred under 89 N graft tension at 30° of knee flexion. Cyclic AP testing was then repeated on the reconstructed knee. In total, 160 graft preparations were tested (10 per preconditioning protocol equating to 40 of each tissue type). The testing order for all graft tissues and preconditioning protocols was randomized. A oneway repeated measures ANOVA was used to compare mean ATT increases from cycle 1 to 250 between the four preconditioning protocols (for each graft tissue) and between the four graft tissues (for a given preconditioning protocol). The level of significance was p < 0.05. Results: Native ACL knees showed a minimal increase in ATT over 250 cycles (0.2 ± 0.1 mm), while grafts without preconditioning had significantly greater increases in ATT of 2.3 ± 0.5 mm, 2.8 ± 0.4 mm, 2.8 ± 0.3 mm, and 2.8 ± 0.5 mm for BTB, ACH, HAM, and TIB, respectively (p < 0.01; Table 1 ). For a given graft
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In conclusion, for a given graft tissue, none of the preconditioning protocols significantly affected ATT during cyclic AP loading. This was a common result for all tissues tested. Significance: Cyclic increases in ATT for preconditioned grafts were not significantly different than those with no preconditioning. The efficacy of current preconditioning protocols for an ACL graft prior to graft fixation is questioned.
